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Background: False tendon (FT) is described in a wide range (40% to 62%) of 
the examined hearts depending on age and additional heart abnormalities. On 
echocardiography, the range is even wider (1.6–78%), depending on study design 
and inclusion criteria. Ultrasonographic characteristics of left ventricular FTs in the 
Polish population are not well known. 
Materials and methods: Echocardiographic examinations of 1,679 consecutive 
patients were evaluated. All cases were classified according to American Society 
of Echocardiography Committee of Nomenclature and Standards Document on 
Identification of the Segments of the Heart Muscle. 
Results: In our study, fibrous structures in the lumen of the left ventricle were 
detected in 100 (6%) subjects of the study group. The age of the subjects ranged 
from 16 to 87 years (mean age 47.9), 50 were males and 50 were females. In 
94% of the subjects, FT was a single structure. No patient had clinically evident 
arrhythmia.
Conclusions: In the Polish population, FT can be identified in all age groups, and 
the prevalence is similar to that reported in the literature. (Folia Morphol 2015; 
74, 2: 225–228)
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INTRODUCTION
False tendon (FT) is a strand of fibrous or fibro-
-muscular tissue, usually extending between interven-
tricular septum and left ventricular (LV) free wall 
[15, 18]. FT does not connect to the mitral leaflets, 
can extend between 2 papillary muscles, and may 
cause an “innocent” heart murmur [7, 12]. Since 
the introduction of echocardiography in the clinical 
practice, FTs were described as thin elongated stru-
ctures, usually benign, but also a potential location 
of infective endocarditis [4]. On echocardiography, 
such structure may potentially be misinterpreted as 
a ruptured tendon, vegetation or thrombus [3]. FT 
may be a lone finding or may coexist with other ab-
normalities of the heart structure [1]. In most cases FT 
is a single structure. Sporadically 2 or, rarely, 3 FTs can 
be found, sometimes configured in the shape of the 
letter Y. FTs of the right ventricle were also described 
in the literature [14].
The range of FT prevalence in the literature is very 
wide. It is described in 40–62% of the examined hearts 
depending on age and additional heart abnormali-
ties. On echocardiography, the range is much wider, 
depending mainly on study design and age group, 
ranging 1.6–78% [11, 17, 21]. The prevalence of 
FT in a prospective echocardiographic study of 
488 subjects, published in 1986, amounted to 25%. In 
a group of subjects with an innocent systolic mur-
mur, the prevalence was as high as 76% in children, 
whereas in adults it was lower (40%) [17]. Of note, 
226
Folia Morphol., 2015, Vol. 74, No. 2
in the same study, the prevalence was substantially 
lower when assessed retrospectively (1.6% of 763 
echocardiograms). 
Prior to the introduction of cardiac ultrasound, FTs 
in humans were identified on autopsy. In a pathology 
study by Grzybiak et al. [8], the prevalence was about 
40% and it was similar across all age groups. Loukas 
et al. [16] reported on FT prevalence in a series of 
200 gross pathology specimens amounting to 62%. 
Embryogenetic origin of FTs was not fully elucidated; 
the most probable mechanism involves displacement 
of conducting fibres into the LV lumen. In microscopic 
studies, FTs consist of fibrous tissue, cardiomyocytes, 
blood vessels; they can also contain conducting fibres — 
pertaining to the left branch of the His bundle [15, 18].
According to a study in which 107 subjects from 
the Framingham population were followed up for 
10 years, the presence of a FT as a lone finding did 
not affect survival. It was also noted that it occurs 
more frequently in individuals with low body mass 
index values and with other heart abnormalities [11].
The presence of FTs is sometimes linked to increa-
sed incidence of ventricular arrhythmia, especially in 
cases of LV enlargement, or during pregnancy [14]. 
FTs can also increase the probability of ventricular 
premature contractions during LV catheterisation. 
In the clinical research, the role of FTs in provoking 
ventricular arrhythmia, including idiopathic ventricu-
lar tachycardia, is unclear. Two potential mechanisms 
were considered: FT as a part of the conduction sy-
stem or as a structure that causes excess tension in 
the Purkinje fibres in the septum, thus provoking 
arrhythmia [21, 23]. The incidence of arrhythmia on 
24-h electrocardiogram (ECG) in healthy subjects 
with or without FT did not differ. Also, 2 cases with 
repolarisation abnormalities ascribed to FT presence 
were published [20]. In a study by Płońska et al. [19], 
the incidence of arrhythmia on 24-h ECG in 101 indivi-
duals with and without FT was similar. Consequently, 
according to Płońska et al. [19], the presence of FT 
in the LV in healthy individuals is not an arrythmo-
genic factor.
The aim of the study was the echocardiographic 
assessment of the prevalence and location of FTs in 
the LV in consecutive patients referred for transtho-
racic echocardiography. 
MATERIALS AND METHODS
False tendons were prospectively assessed in 1,679 
consecutive patients referred for echocardiographic 
examination. FTs were identified in 100 (6%) patients 
(50 men and 50 women) aged 47.9 (16–87) years. 
The examinations were performed on a Phillips 11XE 
echocardiograph, with a 2–3.5 MHz phased array 
transducer, using standard echocardiographic views: 
parasternal long and short axis and apical 4-, 3- and 
2-chamber. 
False tendon was diagnosed when a typical strand 
of tissue in the LV, extending between LV free wall 
and interventricular septum, was visible in at least 
2 projections. According to the former classification 
published in the American Society of Echocardio-
graphy (ASE) Committee of Nomenclature and Stan-
dards Report on the Identification of the Myocardial 
Segments [9] (dividing the LV lumen into 3 levels), 
FTs were classified as transverse (extending within 
1 level), oblique (crossing 2 levels) or longitudinal 
— extending through all the 3 levels. 
RESULTS 
In the group of 100 individuals aged 47.9 
(16–87 years, 50 males) with FT identified in the LV 
lumen, FT was a single structure in 94, 2 FTs were 
found in 5 subjects and 3 FTs — in 1 person (Fig. 1). 
The most typical location was the apical portion of the 
LV (41%), and the least common — the subvalvular 
level of the LV. In 3 cases the course of the structure 
was longitudinal — that is, it extended through all 
3 levels of the chamber — according to ASE classifi-
cation (Table 1, Fig. 2). 
DISCUSSION 
The significance of FT presence in the LV was not 
completely elucidated and the literature data are 
not unequivocal. In our group of 1,679 adult subje-
cts, the prevalence of FT was 6%, i.e. relatively low, 
when compared to adult population of the study of 
Malouf et al. [17]. 
Apical location of the FT in our study was similar 
to that of the group of 107 subjects from the Fra-
mingham population [11], and it was also the most 
common site of the structure. Only 3 longitudinal FTs 
(i.e. extending through all 3 levels of the LV lumen) 
were found. Single FT was slightly more prevalent in 
our study group compared to the work by Kenchaiah 
et al. [11] (94%), and the prevalence of 2 or more 
tendons was slightly lower (double FT — 5%, triple 
FT — 1%).
As the examinations were carried out mostly in 
ambulatory patients, complete evaluation of the 
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incidence and type of arrhythmia was not possible. 
On history, none of the examined individuals com-
plained of irregular heart rhythm. No heart murmurs 
were identified during physical examination. The cli-
nical profile of the study individuals included many 
conditions, such as LV hypertrophy due to arterial 
hypertension, chronic kidney disease and patients 
undergoing routine cardiac ultrasound check-up du-
ring chemotherapy. 
No electrocardiographic criteria of LV hypertrophy 
were found in patients free of arterial hypertension, 
which seems to contradict the putative link between 
FT and LV hypertrophy suggested by Kenchaiah et al. 
[11]. Similarly, no features suggestive of a generalised 
infection or inflammation were identified in any of the 
patients in our study group. Therefore, it can be con-
cluded that the presence of FT was an independent 
benign finding in all cases, unrelated to the primary 
disease, and that it can be called a benign anatomi-
cal variant. Sporadically, the presence of FT can have 
a role in the occurrence of ventricular extrasystole or 
idiopathic ventricular tachycardia requiring ablation 
[22, 23]. Data exist, suggesting that FT presence by 
itself is not an arrythmogenic factor in a healthy 
population [20]. However, a case of a double FT was 
described, in which one of the tendons was a site 
where polymorphic ventricular tachycardia origina-
ted (confirmed by an electrophysiology study). The 
arrhythmia resolved post-ablation [5].
In a study by Bhatt et al. [6], lesser degrees of 
functional mitral regurgitation were found in dilative 
cardiomyopathy patients with LV ejection fraction of 
< 30% and FT presence in the LV, as compared with 
similar patients without FT [6]. This can be explained 
by smaller mitral leaflet coaptation depth and area 
in patients with FTs. Also, certain ECG abnormalities 
have been linked to FT presence — in 1 case report, 
persistent ST segment elevation was described in 
a person with FT [13]. 
It should be underlined, that a detailed description 
of the FT may play a role in those interventions that 
involve manipulation within LV cavity (such as the ab-
lation procedure), as it can incur technical difficulties 
[2, 10, 15]. In the autopsy study by Loukas et al. [16] 
in which ultrasound and morphological assessment 
were combined, an alternative classification of FTs 
was proposed. Sensitivity of the echocardiographic 
examination was markedly lower than that of endo-
scopic assessment (40.3% vs. 100%). It should be 
noted, that in 248 FTs, conduction system cells were 
Table 1. Location and extent of false tendons in the left ventricle  
in 100 subjects
Transverse:
Apical 41%
Mid-ventricular 26%
Basal 5%
Oblique:
Apico-midventricular 21%
Midventricular-basal 4%
Longitudinal:
Apico-midventricular-basal 3%
Figure 1. Three false tendons (1, 2, 3) in a 45-year-old man;  
RV — right ventricle; LV — left ventricle.
Figure 2. Diagram of the left ventricle divided into three levels, 
according to localisation of the anterolateral papillary muscle, mo- 
dified from the Report of the American Society of Echocardiography [9]. 
Blue numbers — transverse false tendons (FTs), red numbers  
— oblique and longitudinal FTs; RA — right atrium; LA — left 
atrium; RV — right ventricle; LV — left ventricle.
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found in these structures on histopathology only in 
30% of the cases.
CONCLUSIONS
In the Polish population, FT can be identified in all 
age groups, being a single structure in a vast majority 
of cases, and its prevalence is similar to that reported 
in the literature. As, according to published data, 
a FT can be a source of murmur or arrhythmia and oc-
casionally it can be involved in infective endocarditis, 
its presence should be mentioned and a description 
included in the report of a routine echocardiographic 
examination. 
REfERENCES
1.  Abdulla AK, Frustaci A, Martinez JE, Florio RA, Somerville J, 
Olsen EGJ (1990) Echocardiography and pathology of left 
ventricular false tendons. Chest, 98: 129–132.
2.  Abouezzeddine O, Suleiman M, Buescher T, Kapa S, Fried-
man PA, Jahangir A, Mears JA, Ladewig DJ, Munger TM, 
Hammill SC, Packer DL, Asirvatham SJ (2010) Relevance 
of endocavitary structures in ablation procedures for 
ventricular tachycardia. J Cardiovasc Electrophysiol, 21: 
245–254.
3.  Akçay M, Yeter E, Bilge M, Senkaya EB, Bozkurt M, Keleş T, 
Durmaz T, Davutoglu V (2009) False tendon rupture 
mimicking chorda rupture. J Am Soc Echocardiogr, 22: 
972.e5–6. 
4.  Aksakal E, Sevimli S, Gürlertop Y, Tas H (2010) An intracar-
diac mobile mass: ruptured left-ventricular false tendon 
with big vegetation due to Brucella endocarditis: case 
reposts. Anadolu Kardiyol Derg, 10: 557–558. 
5.  Betsuyaku T, Muto H, Sugiyama E, Minoshima S, Sato M 
(2011) False tendon-related polymorphic ventricular ta-
chycardia. Pacing Clin Electrophysiol, 10: 1111. 
6.  Bhatt MR, Alfonso CE, Bhatt AM, Lee S, Ferreira AC, Salerno TA, 
de Marchena E (2009) Effects and mechanisms of left ven-
tricular false tendons on functional mitral regurgitation in 
patients with severe cardiomyopathy. J Thorac Cardiovasc 
Surg, 138: 1123–1128.
7.  Calabro MP, De Luca F, Consolo S, Falcone G, Oreto G 
(1992) Left ventricular false tendon: the most frequent 
cause of “innocent” murmur in childhood? G Ital Cardiol, 
22: 19–24. 
8.  Grzybiak M, Lotkowski D, Kozlowski D (1996) False tendons 
in the left ventricle of the heart in humans during pre- and 
postnatal periods. Folia Morphol, 55: 89–99. 
9.  Henry WL (1982) Report of the American Society of Echo-
cardiography Committee on Nomenclature and Standards: 
Identification of Myocardial wall segments. American 
Society of Echocardiography, Raleigh, NC.
10. Ho ML, Masand P, Gutierrez FR (2009) Left ventricular 
myocardial bands. MDCT and MR appearance. J Thorac 
Imaging, 24: 119–124.
11.  Kenchaiah S, Benjamin EJ, Evans JC, Aragam J, Vasan RS 
(2009) Epidemiology of left ventricular false tendons: 
clinical correlates in the Framingham Heart Study. J Am 
Soc Echocardiogr, 22:746–747.
12. Ker J (2009) Sub aortic tendon induced ST segment eleva-
tion — a new echo electrocardiographic phenomenon. 
Cardiovasc Ultrasound, 7: 13.
13.  Ker J (2010) The violin heart. Clin Med Insights Cardiol, 4: 
49–51.
14.  Kosiński A, Grzybiak M, Dubaniewicz A, Kędziora K, 
Makarewicz W, Kozłowski D (2012) False chordae tendine-
ae in right ventricle of adult human hearts: morphological 
aspects. Arch Med Sci, 8: 834–840.
15.  Lotkowski D, Grzybiak M, Kozłowski D, Budzyn K, Kuta W 
(1997) A microscopic view of false tendons in the left 
ventricle of the human heart. Folia Morphol, 56: 31–39.
16.  Loukas M, Louis RG Jr, Black B, Pham D, Fudalej M, 
Sharkees M (2007) False tendons: an endoscopic cadaveric 
approach. Clin Anat, 20: 163–169. 
17.  Malouf J, Gharzuddine W, Kutayli F (1986) A reappraisal of 
the prevalence and clinical importance of left ventricular fal-
se tendons in children and adults. Br Heart J, 55: 587–591.
18.  Philip S, Cherian KM, Wu MH, Lue HC (2011) Left ven-
tricular false tendons: echocardiographic, morphologic, 
and histopathologic studies and review of the literature. 
Pediatr Neonatol, 52: 279–286.
19.  Płońska E, Wojtarowicz A, Nowicki A (1991) False tendons 
in the left ventricle: an independent arrhythmogenic fac-
tor? Kardiol Pol, 35: 300–303.
20.  Sutton MG, Dubrey S, Oldershaw PJ (1994) Muscular false 
tendons, aberrant left ventricular papillary musculature, 
and severe electrocardiographic repolarisation abnorma-
lities: a new syndrome. Br Heart J, 71: 187–190.
21.  Tamborini G, Pepi M, Celeste F, Muratori M, Susini F, 
Maltagliati A, Veglia F (2004) Incidence and characteri-
stics of left ventricular false tendons and trabeculations 
in the normal and pathologic heart by second harmonic 
echocardiography. J Am Soc Echocardiogr, 17: 367–374.
22.  Thakur RK, Klein GJ, Sivaram CA, Zardini M, Schleinkofer DE, 
Nakagawa H, Yee R, Jackman WM (1996) Anatomic sub-
strate for idiopathic left ventricular tachycardia. Circula-
tion, 93: 497–501.
23.  Weir RA, Dargie HJ, Findlay IN (2007) Arrhythmogenic left 
ventricular false tendon. Med J Aust, 187: 591.
